To develop a national system of quality indicators for community pharmacy care, reported by community pharmacies. Methods After preliminary validation, an online consensus study was conducted. Pharmacy practice experts (round 1) and practising pharmacists (round 2) were approached. Face-validity scores for risk of harm and quality of care were obtained, as well as data on feasibility and clarity. To field test the data collection a random sample of 30 community pharmacies reported on the indicators, and were visited by a healthcare inspector to discuss practical and interpretation issues. Results After preliminary validation of 159 topics, 53 indicators were rated in round 1 by 14 of the 16 experts who were approached. The resulting 48 indicators were rated by 76 pharmacists of the 150 pharmacists who were approached (response 50%). Of the 48 indicators in the second round, 33 (69%) were rated face valid (median relevance score ≥7) for risk of harm to patients, while 43 (90%) were rated face valid for quality of care. In the field test the participating pharmacies reported on the resulting set of 44 indicators. This resulted in an adjusted set of 42 indicators. The set contains indicators on patient counselling (6), clinical risk management (10), compounding (7), dispensing (3), monitoring of medication use (11) and quality management (5). Conclusions A set of 42 quality indicators was developed for community pharmacy care. It is expected that this will have a positive impact on quality and safety of community pharmacy care in the Netherlands. 
INTRODUCTION
The quality and safety of healthcare systems has received increasing attention from policy makers and researchers in the past decade. There have been several studies on patient safety that have raised awareness because of the frequency and nature of medication-related errors. [1] [2] [3] [4] [5] The studies suggest that, internationally, approximately 5% of hospital admissions are directly related to the side effects of medication. [3] [4] [5] Moreover it is suggested that almost half of these admissions could be prevented. 4 Because of the major role played by pharmacies in the provision of care surrounding medication, a focus on medication safety and quality of care in pharmacies may increase patient safety. Assessment of quality plays an important role in its improvement. 6 Quality indicators can be used in this assessment. Indicators are measurable items referring to structures, processes or outcomes of care. 6 7 In 2003 the Dutch Healthcare Inspectorate first introduced quality indicators for public reporting on hospitals. 8 These indicators were developed by the Inspectorate to help detect unsafe situations. Moreover the indicators aimed to increase transparency for healthcare providers, patients and health insurance companies. Positive results in quality improvement were reported, for instance in registration of pressure ulcers. 9 More recently the Ministry of Health decided to introduce quality indicators for all sectors of healthcare, including community pharmacy. In addition to the quality indicators developed by the Inspectorate, these will include measures of quality from a consumer perspective. Although indicators focusing on preventable drug-related morbidity in primary care have been developed in the USA, Canada and the UK [10] [11] [12] [13] and for community pharmacies in Portugal, 14 to the authors' knowledge there is no integral set of quality indicators for different aspects of community pharmacy care. Therefore the Dutch Healthcare Inspectorate and the Royal Dutch Pharmacists Association (KNMP) aimed to develop quality indicators to provide an indication of the risk of harm to patients and quality of care in community pharmacies. This paper describes the development of these quality indicators and the views of pharmacists about their development.
METHODS

Setting
In 2008 the Netherlands had 1948 community pharmacies, and on average dispensed 85 000 prescriptions per year and had an average population of 7800 patients. Every pharmacy had an average of 5.9 pharmacy technicians, 1 managing pharmacist, 0.5 second pharmacists and 1.7 other pharmacy employees.15
Aim of indicators and criteria used in their development
The indicators were designed to provide self-reported data on the structure, process and outcome of care at the level of a community pharmacy. Structure indicators mainly consist of questions on common practice, working agreements and protocols in the pharmacy. Process indicators include questions on the actual adherence to working agreements and protocols, and mainly relate to searches performed using the pharmacy information system and data available from separate records kept by pharmacies (such as error registration data and analysis of pharmacy compounding). Because of the limited data available on clinical outcomes in community pharmacies, outcome indicators were based on dispensing data, for example numbers of patients who had received a (un)desired combination of medications. If possible, structure, process and outcome indicators were included. Throughout the development of the indicators the major criteria for inclusion were relevance for pharmacy practice and validity for quality of care or risk of harm to patients. Relevance for quality of care and risk of harm to patients was rated in rounds 1 and 2. Rating ranged from 1 (little relevance) to 9 (very relevant). Indicators with an overall median rating of 7, 8 or 9 in round 2, without disagreement, were considered face valid. Disagreement was defined as 25% or more scores at both ends of the rating scale (1-3). Clarity of wording, availability of data and qualitative comments were also considered. Decisions on inclusion, adjustment or exclusion were made by the working group after discussion following each step.
Design of the study
After preliminary validation of an initial set of indicators, a two-round consensus study was carried out, followed by a field test of the data collection. Similar methodology was used previously in the development of preventable drug-related morbidity and prescribing indicators.10-13
Preliminary validation
An initial set of indicators was generated after a search of the international literature, pharmacy practice and prescribing guidelines, and pharmacy-related or drug-related indicators from other initiatives.10-13 16-19 Inclusion was based on expert opinion and, if applicable, recent prescription rates or other data to assess prevalence in daily clinical practice. The working group performed a preliminary validation focusing on the relevance to quality of care and risk of harm to patients in community pharmacy practice.
Round 1: pharmacy practice experts
An email questionnaire was sent to a panel of pharmacy practice experts (n=16), consisting of 14 pharmacists and two pharmacy technicians. All experts were active in pharmacy practice care and were also involved in various fields, such as professional education, research and guideline development. Each expert rated at least eight randomly allocated mandatory indicators. They were invited to provide comments and suggestions for these indicators or any others in the set.
Round 2: pharmacists
One hundred and fifty-one community pharmacists were invited to participate in round 2 using a web-based questionnaire. All pharmacists were involved in daily practice and were drawn from a sample that had been involved in earlier educational or research projects of the working group. In addition to rating the indicators and commenting on the clarity of the wording and feasibility of data collection, background information and pharmacists' views on quality indicators were sought. Qualitative comments could be added at the end of the questionnaire. If an indicator failed to meet the set criteria for face validity, it could only be included after extensive rewording.
Field test
To test the feasibility of data collection in daily pharmacy practice, 30 community pharmacies were randomly approached to take part in a field test. These pharmacies were asked to provide data on the indicators. All participating pharmacies were visited by a senior healthcare inspector. During this visit practical aspects of data collection and interpretation of the indicators were discussed.
RESULTS
The development of the indicators is summarised in figure 1.
Preliminary validation
Of an initial set of 159 topics and indicators, 53 indicators were assessed as sufficiently relevant for risk of harm and quality of care in a community pharmacy setting. These were used as input for round 1. The set included indicators on patient counselling, clinical risk management, compounding, dispensing of medication, monitoring of medication use and quality management. 
Round 2: web-based consultation of pharmacists
Of the 151 pharmacists invited to participate in the second round, 91 (60%) completed the web-based questionnaire partially (23) or completely (68). After exclusion of respondents who rated less than eight indicators, the data of 76 pharmacists were analysed (response 50%). The pharmacists had an average age of 44 years with 16 years' experience in community pharmacy practice; 63% was women. Table 1 summarises the pharmacists' views about the quality indicators. Almost all pharmacists were positive about the development and use of quality indicators. A large majority felt providing data on quality indicators was feasible for their own pharmacy. A third of respondents expected negative outcomes from providing data on quality indicators to the Healthcare Inspectorate (table 1).
[TABLE 1]
Agreement between pharmacists was reached for all 48 indicators for risk of harm to patients. For quality of care, agreement was reached for 45 of the 48 indicators (94%). Of the 48 indicators, 33 (69%) were rated face valid (median relevance score ≥7) for risk of harm to patients, while 43 (90%) were rated face valid for quality of care (figure 2). The percentage of pharmacists who felt the wording of the indicators was not sufficiently clear ranged from 0 to 15.3%. The wording of four indicators was judged as not sufficiently clear by more than 10% of the pharmacists. The percentage of pharmacists who did not expect to be able to generate data for a given indicator ranged from 0 to 39%. For five indicators, more than 10% of pharmacists did not expect to be able to generate the required data. After round 2, 28 out of 48 indicators were included without adjustments (or with only minor adjustments), 14 indicators were included with adjustments, one indicator was split in two and five indicators were excluded. Reasons for exclusion of indicators included lack of face validity for quality of care or risk of harm and expected problems with either uniform data collection or interpretation. This resulted in an adjusted set of 44 indicators for the field test.
Field test
Of the 30 pharmacies that were invited to participate in the field test, 21 finished the data collection timely (70%) and were visited by an inspector. Reasons for nonresponse were time limitations, sick leave taken by the pharmacists or other staff, and other unforeseen circumstances. Pharmacists estimated spending a median of 3 h on the collection. Following the field test, four indicators were excluded because of expected problems with (uniform) data collection and/or interpretation. Twentyseven indicators were included unchanged, and adjustments were made to the remaining indicators. This resulted in a final set of 42 quality indicators, as presented in table 2. The set contains indicators on patient counselling (6), clinical risk management (10), compounding (7), dispensing of medication (3), monitoring of medication use (11) and quality management (5) . Of the indicators, 13 are structure indicators, 18 process indicators and 11 outcome indicators of care.
[TABLE 2] DISCUSSION
A national system of quality indicators for community pharmacy care, as reported by community pharmacies, was developed using a consensus study. The set covers a wide range of aspects of community pharmacy care. Ninety per cent of all indicators met the criteria for (face) validity for quality of care. Just over two-thirds were considered (face) valid for risk of harm to patients. Overall, therefore, the indicators may have a higher validity for quality of care than for potential risk of harm. The indicators are based on self-reported data by community pharmacists. Indicators from a patient's perspective were not included because of the parallel development of a consumer quality index for community pharmacies in the Netherlands. 20 In the future it is expected that both types of indicators will be presented together to improve transparency of care for patients. In the final set of indicators the proportion of structure indicators (13 of 42)-often relating to questions on existing working arrangements-was larger than anticipated at the start. In many cases formulating a measurable indicator at a process or outcome level was not feasible. This was mainly because of differences in organisation of care and availability of data in pharmacy information systems. As the presence of these indicators is an incentive to improve documentation of care, it is expected that over the years, more structure indicators may be substituted by process and outcome indicators. The field test indicated that pharmacies should be able to provide most of the data needed for the current set of indicators. However, national data collection is expected to uncover additional practical and interpretation issues. Moreover, it is essential that this study is followed up by further testing of the predictive value, sensitivity and specificity of the indicators for quality of care or risk of harm to patients. In addition, the effectiveness of using the indicators under the supervision of the Healthcare Inspectorate and whether they result in quality improvement in practice requires further research. The introduction of these indicators is an important step towards increased transparency of care for patients, other healthcare providers and health insurance companies. Although the indicators in this set are not measured through patient experience, their outcomes are relevant for patients. It is increasingly recognised that open communication of outcomes of care increases the focus of healthcare providers on quality and safety. A key issue is the acceptance of the indicators by healthcare providers. This project attempted to increase acceptance by involving different groups of experts and practising pharmacists from the start. In general, the views of the responding pharmacists on the introduction and use of the indicators seemed positive. It is possible that pharmacists with more reservations on this subject chose not to participate in the study. Although the reporting of the indicators was compulsory, it is promising that 94% of the community pharmacies in the Netherlands provided information on the indicators in the first round of the national data collection within the given time period. Future acceptance will depend on many factors, such as the feedback given on the indicators, the interpretation of the data by the Healthcare Inspectorate and the appropriate use of the indicators. For instance, a discussion on the appropriateness of using such indicators for decisions on remuneration of services by health insurance companies is ongoing in the Netherlands. These indicators can be adopted as a starting point for the development of quality and safety indicators for pharmacies in other countries. A core set of indicators used to assess pharmacy care in different countries, such as within the European Union, may be helpful for comparison purposes. Although the current set may be a good starting point, further international consensus would be needed.
CONCLUSION
A set of 42 quality indicators was developed for community pharmacy care. It is expected that this will have a positive impact on quality and safety of community pharmacy care in the Netherlands. Figure 1 Steps taken in the development of the indicators and resulting changes. 
TABLES
